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1. Introduction
As stated several times in the previous meetings, the sources believe that one important advantage of the EVS codec is to achieve superior performance in both voice and non-voice signal.
In SA4#62 (Berlin), EVS SWG agreed that “appropriate codecs should be used for different content types, which may result in different codec references depending on content” [1].

According to the reference codecs for performance requirement, sources have already addressed findings about possible problems in trying to define the requirements for WB music and mixed contents and SWB at gross bit rates below and equal to 24.4 kbps [2]. General performance requirements for SWB signals at gross bit rate at 13.2 kbps; and for music and mixed content performance requirements for WB and SWB at the bit rates below and including 24.4 kbps should follow above consensus.

In addition, there have been long discussions on the delay constraint of the EVS codec. It was found that a consensus on the delay constraint was hard to reach because all proposed delay figures may be based on different assumptions on performance requirements of the subjective quality.

This document proposes to discuss performance requirements in parallel with delay constraints and proposes reference codecs for performance requirements of the EVS codecs based on the principle described in [2] and based on newly performed subjective quality test results of possible candidate codecs. Note that this contribution focuses on the lower bitrates at 13.2 and 24.4 kbps for WB and SWB, which are our primary interest as operators.
2. Performance comparison results

In order to select appropriate reference codecs for the EVS codecs, MUSHRA tests were performed for WB and SWB. Table 1 shows a list of codecs tested for SWB and WB conditions, in order to investigate the possible reference conditions around 13 kbps.

Table 1: Potential target codecs tested for SWB and WB conditions.

	CuT
	SWB
	WB

	C00
	Direct (SWB)
	Direct (WB)

	C01
	7 kHz LP
	3.4 kHz LP

	C02
	3.4 kHz LP
	AMR-WB@12 kbps

	C03
	G.722.1C@24 kbps
	AMR-WB@23.85 kbps

	C04
	G.722.1C@32 kbps
	AMR-WB+(WB)@10.4 kbps

	C05
	AMR-WB+@12 kbps
	AMR-WB+(WB)@12 kbps

	C06
	AMR-WB+@24 kbps
	AMR-WB+(WB)@24 kbps

	C07
	G.718B@28 kbps
	G.718@12 kbps

	C08
	G.728B@32 kbps
	G.718@24 kbps

	C09
	AMR-WB@12 kbps
	G.722.1@24 kbps

	C10
	AMR-WB@23.85 kbps
	-


Table 2 shows the test categories and test items used in the test. Ten items in four test categories, such as Clean Speech, Noisy Speech, Mixed content, and Music, were used for the test. The test items include three mixed, three Music, two Clean Speech, and two Noisy Speech conditions.
Table 2: Test categories and test items used in the test.
	Test category
	Condition
	Number of test items

	Clean Speech
	-26 dBov
	2

	Noisy Speech
	Office Noise: 15 dB
	1

	
	Artificial babble: 25 dB
	1

	Mixed content
	
	3

	Music
	
	3


For SWB, there were eight expert listeners in the test. Direct signals were pre-processed with a 50 Hz to 14 kHz band-pass filter and were adjusted to -26 dBov. For the Noisy Speech conditions, Office noise 15 dB and Artificial babble 25 dB were used. A 32-kHz sampling reverberated sound file was generated by convolving a 32-kHz room impulse response.

For WB, there were 8 expert listeners in the test. 7 kHz LP signals of SWB test were used as direct signals.
Following command line options were used for AMR-WB+ with WB input:

[AMR-WB+(WB)@12 kbps]

encoder -mi 17 -ff raw -if input.wav -of output.bst


decoder -fs 16000 -mono -ff raw -if output.bst -of output.wav
[AMR-WB+(WB)@24 kbps]


encoder -mi 12 -ff raw -if input.wav -of output.bst


decoder -fs 16000 -mono -ff raw -if output.bst -of output.wav
The test results show that AMR-WB+@12 kbps is a potential reference codec for the EVS-SWB@13.2 kbps in all test categories. On top of that, we believe that the EVS SWB should achieve a similar quality at around 13.2 kps as LP 7 kHz in all test categories: "Clean speech", "Noisy speech", "Mixed content" and "Music".
3. Proposal and conclusions
This document proposes to discuss performance requirements in parallel with delay constraints. Proposed target codecs for SWB and WB conditions are given in the Annex, and are compliant with the principle described in [2].
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Appendix I: Test results for SWB codecs
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Fig. 1: MUSHRA test results for SWB (Clean Speech)

[image: image2.emf]Fig. 2: MUSHRA test results for SWB (Noisy speech)

[image: image3.emf]Fig. 3: MUSHRA test results for SWB (Mixed content)

[image: image4.emf]Fig. 4: MUSHRA test results for SWB (Music)

Appendix II: Test results for WB codecs
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Fig. 5: MUSHRA test results for WB (Clean Speech)

[image: image6.emf]Fig. 6: MUSHRA test results for WB (Noisy speech)

[image: image7.emf]Fig. 7: MUSHRA test results for WB (Mixed content)

[image: image8.emf]Fig. 8: MUSHRA test results for WB (Music)
Annex: Proposed performance requirements
	Category
	Coded Bandwidth
	Bitrate (kbit/s)
	FER
jitter
	VAD/DTX
	Requirements
	Objectives
	Notes (TR 22.813 10.0.0)

	This requirement should be applied to following four categories independently:

"Clean Speech", "Noisy Speech", 
"Mixed content"

and
"Music".
Subjective quality shall be tested independently in each of four categories, Clean speech, Noisy speech, mixed content and music. No compensation shall be made from different categories.
	WB

	gross bit rate:
13.2 kbps


	This proposal is for clean channels
	Tbd
	A) NWT AMR-WB+ at 12 kbps with WB input mode (Option 2)
or

B) NWT AMR-WB at 12 kbps for clean and noisy speech (3GPP conversational codec); NWT G.718 at 24 kbps for mixed content and music (Option 1)

[Note that G.718 at 24 kbps for mixed content and music in B) is selected because the performance of it is close to that of AMR-WB+ at 12 kbps therefore this level of performance should be feasible]
	(change NWT to BT of requirements)
	

	
	SWB
	gross bit rate:
13.2 kbps

	This proposal is for clean channels
	Tbd
	BT AMR-WB at equivalent operating points for WB input and 

NWT AMR-WB+ at 12 kbps with SWB input mode (Option 2)

	(change NWT to BT of requirements)


	

	
	
	gross bit rate: 

24.4 kbps

	This proposal is for clean channels
	Tbd
	BT AMR-WB at equivalent operating points for WB input and
A) NWT both G.722.1C at 24 kbps and G.718B at 28 kbps (Option 3) [Note This should be judged on per item by item bases.]
or

B) NWT AMR-WB+ at 24 kbps with SWB input mode (Option 2)

	(change NWT to BT of requirements)
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